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HHOACHUTEJBHASA 3AIINCKA

['eomeTpust sBIIIeTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETrO
oOmero oOpa3oBaHHsS, TaK KaK OOCCIICYMBACT BO3MOXKHOCTh H3YYCHHS
JUCIUIUIMH ~ €CTECTBCHHO-HAYYHOM  HAMpaBICHHOCTH W MPEIMETOB
I'YMaHHTApHOTO IUKIIA. [T0CKOIBKY JIOTHYECKOE MBIIICHUE, POPMUPYEMOE TTPU
W3YYCHUH  OOYYalONUMHUCS  TOHATHHHBIX  OCHOB  TCOMETPHH,  IIPH
J0KA3aTelIbCTBE TEOPEM M TIOCTPOCHHH IICTIOYKH JIOTHYSCKHUX YTBEPIKICHUH MTPU
PEIICHUN T€OMETPUICCKUX 3aJ1a4, YMCHHE BBIJIBUTATh U ONMPOBEPIaTh THIIOTE3bI
HETMIOCPEJICTBEHHO MCIIOJB3YIOTCS MPH PEIICHUH 3a/ad C€CTCCTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DM3UICCKUX 3a7aY.

Ilens ocBocHUSA TmporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha
yrayoJIEHHOM  YpOBHE —  Ppa3BUTHE HHIAMBUIAYAIBHBIX  CIIOCOOHOCTEH
oOyyJaromuxcsi Mpyu H3YYCHUHU TEOMETPHUHM, KaK COCTAaBIIAIOIICH MpeIMETHOM
obnmactn «Martematuka W HH(pOpMaTHKa» Yepe3 00ecCleUYeHHE BO3MOXKHOCTH
PUOOPETEHHS M HCIIOJB30BaHUs 0oJiee TTyOOKHX T'€OMETPHUYECKUX 3HAHUHN U
NeHUCTBUM, CHeru@UUHBIX TEeOMETPUHU, M HEOOXOAUMBIX JUIS  YCIICIIHOTO
npoeccHoHanbHOTO  O0pa3oBaHUs,  CBSA3aHHOTO C  HMCIHOJb30BaHUEM
MaTEMaTHKH.

[IpropuTeTHEIMU 3aa4aMu Kypca reoMeTpud Ha YriyOJ€HHOM YpOBHE,
PACIIUPSIONIMMHU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

paciMpeHye MpeACTaBICHHUS O TEOMETPUHM KaK YaCTH MHUPOBOU KYJIbTYPBI
1 (HOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYIKAIOIITUM MUPOM;

dbopMupoBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (HUTypax Kak o
BOKHEUIIIMX MaTeMaTHYCCKUX MOJCIISIX, MO3BOJISIONIUX OMUCHIBATh U HU3y4yaTh
pa3Hble SBJICHUS OKPY’KAIOIIEro MHpa, 3HAHHWE TOHATUHMHOIO ammapara IIo
pasneny «CrepeomeTpusy yueOHOTO Kypca reOMETpHH;

dbopMupoBaHHEe  YMEHHUS  BJIQJACTh  OCHOBHBIMH  TOHSATUSIMH O
IPOCTPAHCTBEHHBIX ()UTypaX M MX OCHOBHBIMH CBOMCTBAMHM, 3HAHHE TCOPEM,
dbopMysI 1 YMEHHE UX MPHUMEHATHh, YMEHHUS JOKa3bIBaTh TCOPEMBI U HAXOIUTh
HECTaHIapTHBIE CITOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHEe YMEHHS paclo3HaBaTh Ha dYepTekKaxX, MOJCIAX U B
peaJTbHOM MHPE MHOTOIPAaHHUKM U Tejda BpalleHUs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmupoBaHue MTOHUMAaHHMS BO3MOXXHOCTH aKCMOMaTHYECKOTO
MOCTPOCHHUSI MaTEMaTHYECKUX TEOpHui, (OPMHUpPOBAHHWE TOHMMAHUS POJIH
aKCMOMATHUKH TIPH MPOBEJICHUHN PACCYKICHHUM;

dbopMHupOBaHUE YMEHHS BJIAJIETh METOJIAMH JIOKA3aTEeIbCTB U aJITOPUTMOB
peIIeHus, yMEHUSI UX MPUMEHSTh, TIPOBOJUTh JOKA3aTEIbHBIE PACCYKICHUS B
XO0JIC PpCIICHHS CTePEOMETPHYSCKHX 3aJad W 3a7ad C I[PaKTHICCKUM
cojepxkanueM,  (GopMHpOBaHHME  TIPEACTABICHHS O  HEOOXOJIMMOCTH
JI0KA3aTeNIbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHUYECKUX YTBEPKIACHUM U POIHU
AKCMOMATHKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOydJaromnmxcs, IMO3HaBaTEILHOM AKTUBHOCTH,
MCCIIEIOBATENbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, HHTEPECA K U3yUCHHIO
TCOMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEIEeBaHTHOM
T€OMETPUU: YMEHHsI PAClO3HABaTh NPOSBICHUS TEOMETPUUYECKUX TMOHSTHUH,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATbHBIX JXU3HCHHBIX CUTYAIUSAX WU TIPH
M3YYEHUW JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBHUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJCIUPOBAHUS pEaJbHBIX CHUTYyallud, HCCIEI0OBaHUS
MOCTPOEHHBIX MOJIeJICH, MHTEPIPETAIIMU TTOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBistorcs: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tenma BpameHus», «BekTopsl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHMEe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEICBAHTHBIMU I'€OMETPUM Ha yriayOJEHHOM ypOoBHE OOy4YeHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEP>KATENIbHBIM JIMHUSAM Y4eOHOT0 Kypca,
a (¢GopMHpOBaHUE JIOTMYECKUX YMEHUW pacrlpenessieTcsi He TOJIbKO TI0
colepKaTeNbHbIM JIMHUAM, HO HW 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE TIPEAMETHBIM pe3yJbTaTaM OCBOCHUS
®denepanbHOil paboueil MporpaMMbl, paclpeiesi€HHbBIM 0 TojaM OOyYeHHS,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCaM OOy4aroIfecs: o0paiaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OpPraHW30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHSATUAMHU U
HABBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIOYaTh B OOIIYI0O CHCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOYYarONIMXCS, pacuiupsisi U yriyonsas eg,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBS3H.

[lepexos K M3y4EHUIO TEOMETPUU HA YTIYOJIEHHOM YPOBHE TTO3BOJISIET:

co3math ycinoBus Ui guddepeHnnanu  0Oy4eHHs, IOCTPOEHUS
WHAVMBUYAbHBIX 00pa30BaTEeNbHBIX MPOTpaMM, O0O€CIeunuTh YriayOiaeHHOe
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsoIIeH yueOHoro npeamera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YyYEHUS MaTeMaTUKHU C
y49€ToM BBIOOpa Oymyiei mpodeccun, odecrednBas MPeeMCTBEHHOCTh MEXKITY
00mmM ¥ poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue ydeOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 kiracce —
102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECH,
napajuielibHble W CKpenMBaronuecs mnpsmble. [Ipu3Haku CKpelmBarmMnXCs
npsaMbiX. [lapaiienpHOCTP TPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TpPSMBIE B TPOCTPAHCTBE, MNAPAJUICIBHOCTh TPEX IMPSAMBIX,
[apaJUICIbHOCTh MPSIMOM M IUIOCKOCTU. [lapanmnenpHO€ W LEHTpalbHOE
IpOeKTUpOBaHue, n3oopaxenue Guryp. OCHOBHBIE CBOMCTBA MapaiIeIbHOIO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauielbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMH, YrOJl MEXAY IPSMBIMU B IIPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapajUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJyieNibHbIX IIockocTeil. Ilpocrelue MNpocTpaHCTBEHHBbIE (QUTYpPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U TNIOCKOCTH: NEPIEHAUKYIISPHBIEC PSIMbIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U INEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHIUKYISPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[lepnieHauKynsIp W HAKIOHHBIC: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO IUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPHECHAUKYISPHOCTH JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IIJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA YroJl ABYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOTPaHHbBIE
yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IJIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl KOCHHYCOB U CHHYCOB ISl
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHukKa. Ilpusma: n-yromapHas
npu3Ma, MpsMas W HaKJIOHHAs NPU3MbI, OOKOBash W TMOJHAs TMOBEPXHOCTH
npusMsbl. [lapannenenunen, npsAMOYroJbHbBIM MapaJUICICIUIE] U €r0 CBOMCTBA.
Kparuaiiire myTd Ha MOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. [lupamuma: Nn-yronapHas mupamuna,
nmpaBuibHAs W yceu€HHas mupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEl
NpaBUIbHOW nupamMuibl. [IpaBUiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBUJIbHAS TNHUpPAMUIA, MTPABUIIbHAS TPEYrOJibHAs NMHUPAMUIAa U MPaBUIbHBIN
TeTpadqip, kyo. [lpeacTtaBieHne o MpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
JOAEKa’Ap U UKOCAP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOW TMPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TMHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU MPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpHUsi B MPAaBWIBHOM MHOTOTPAHHUKE: CUMMETPUS



napajienenuneaa, CAMMETPUST MPABWIBHBIX MPHU3M, CUMMETPHUSI TIPABUIBHOM
UPAMUJIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOIOKHO
HalpaBJCHHbIE BEKTOPbl. PaBeHCTBO BeKTOpoB. JleHCTBUS ¢ BEKTOpamH:
CJIO)KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKEHHE
BekTOopa Ha uwuciio. CBoHcTBa clokeHHs BEKTOpPOB. CBONCTBA YMHOXKEHHS
BekTOpa Ha yucio. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIaHAPHOCTU TpEX BeKkTopoB. llpaBmio mapamienenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbHas
cucteMa KoopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBSA3b MEXITY
KOOpJIMHATaMU BEKTOpa M KOOPJIMHATaMH TOYEK. YTOJ MEXIy BEKTOpamHu.
CkansipHO€ TPOU3BEICHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
WINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6bém. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsMOil U
HAKJIOHHOW TPU3MBI, ITWIMHIApPA, NHUpaMuabl U KoHyca. OOBEM 1mapa u
1apOBOr0 CErMEHTA.

KomOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BrucaHHas B
MUWINHAP, omnHcaHHas okoso uuiuHapa. l[lepeceuenue chepbr u mmapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, chepbl, BOUCAHHON B MHOTOTPAaHHUK WA TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ JacTeil.
ITomobue B mpoctpancTtBe. OTHoOIeHHEe OOBEMOB, TUIOMIANCH IMOBEPXHOCTEH
nonoOHbIX uryp. I[IpeobpazoBanue momodus, romoreTus. Pemenue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAllCHUS: CEYEHUs
UWIMHIpa (mapajyielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHHS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJIAIINE 4Yepe3 BEPIIMHY), CEUCHHs IIapa,
METOJbl TMOCTPOCHUS CEUYEHHH: METOJl CJIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuui Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOrOo yMHOXeHHUs. [IpsmoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnokeHue
BekTOopa 10 ©Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU  PEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtobpaxeHus. [[BikeHUs U paBEHCTBO QUTYD.
OO6mme cBoiicTBa IBIWKEHUW. Buabl NBIKEHHIA: TapaJlIeNbHBIA IEPEHOC,



IEHTpajJbHAas CUMMETPUS, 3€pKabHAS CUMMETpPHsI, TIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaromierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O WI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIUAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSAMHA U HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(pOpPMUPOBAHHOCTb POCCUHCKON IPXKAAHCKOI NICHTHIHOCTH, YBAKCHHUS
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MAaTeMaTUYECKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TEXHOJIOTHUSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEACHHS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HayKd W
NEATENIBHOCThIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy AYIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370pOBOTO M 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIMN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckas aKTUBHOCTH), (pusndeckoe
COBEpULICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbiM  chepaM  TpPo(ecCHOHATBHON  JACSITENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKCHHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymerd mpodeccun M pealn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIHOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIIEHUU MPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKON HAPaBIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON H
COIMAIBHOW Cpe/bl, OCO3HAHHWE TJI00aTBbHOTO XapakTepa AKOJIOTHYECKUX
mpoOJieM, OpUEHTAIIU Ha MPUMEHEHNE MAaTeMaTHUYCCKUX 3HAHWUN IS PEIICHHS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, ITTAHUPOBAHUE MTOCTYIKOB U OIIEHKU UX
BO3MOKHBIX ITOCIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHh Kak c(ephl 4elOBEUECKON NeSITeIbHOCTH, ATANoOB €&
pPa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOM KYJbTYpOM KakK CpeJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO W HCCIIECIOBATEIBCKYIO JEITCIHHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMaTHYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHUSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTU4YeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEUHs B paKTax, JAaHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPXKJICHUN (MpsSIMbIE W OT MPOTHUBHOIO), BBICTpAaMBaTh apPryMEHTAIIMIO,
OPUBOAUTh TIPUMEPHI U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK UCCIENOBATEILCKUN MHCTPYMEHT IO3HAHMS,
dbopMmynupoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTUBOpeUYne, IMpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

MIPOBOIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHKUE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOTO HAONMIO/ICHUS, WCCIEOBaHUs, OIICHUBATh JIOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIJABUTATH
MIPEAMOIIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U ISl pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMAIMI0O U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (POpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMBI,
npoOJieMbl, pelraeMoi 3aJadyu, BBICKA3bIBAaTh HJEH, HAIICJICHHBIC Ha ITOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOopMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a7[a4i, BBIOUPATh CIIOCO0 pelieHus
C yu€TOM HUMEIOIIMXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C YYETOM HOBOM
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPHU PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMIEHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW M YCIOBUSM, OOBSICHATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHUS PEe3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eTeJIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJHOM |
WHIUBUyAIbHOW pabOThl MpPU pEIIeHWH YYeOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pacmpenensaTh BUIbI paboT, TOTOBAPUBATHCS, 00CYX)IaTh MPOIECC U Pe3ybTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPJIMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbl, OIICHUBATh
KaueCcTBO CBOETO BKJIaJa B  OOMMA  TPOAYKT TIO  KPHUTEPHSM,
c(hOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX TPU PEIICHUN
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACIIONI0KEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHUPOBATh MOHATHIMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSIMON U
IUIOCKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienurne, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA IS
KJ1accuUKaIuy;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOTPAHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IUUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nUpamMmua), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HopMyI;

CBOOOJHO OMEpUPOBATH TMOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OCb W TUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3ajladd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU H
HaXOXKJCHUE TEOMETPUUECKUX BEIMYUH, TIPUMEHSSI U3BECTHBIE METO/IbI
Opy pEIIeHMH MaTEeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CII0)KHOCTH;

MPUMEHATh TMPOCTEHUININE TMPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIC CHUCTEMbl TMPU PEIICHUH CTEPEOMETPUUICCKUX
3azay;

M3BJICKaTh, MPE0OpPA30BBHIBATh U HHTEPIIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PealbHbIC CUTYallMH, MIPUMEHITh W3yUEHHBIC TTOHSTHUS
B TIPOIIECCE TMOWCKA PEIICHHS MaTeMaTU4ecKd CGHOpMYITUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C HCITIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TEOpeM, ammapara anreOphl, periaTh



IMPAKTHUYCCKHUC 3aJa4H, CBA3AHHBIC C HAXOXKICHHCM TI'COMCTPHYCCKUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMEpPUPOBATh MOHSATUSMU, CBSI3aHHBIMU C IIWJIMHIPUYECKOM,
KOHUYECKOM U CchepruuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBATh IMOHATHUSIMHU, CBSI3aHHBIMU C TEJIaMH  BpalICHUSA:
UIMHAPOM, KOHYCOM, chepoid U apoM;

pacno3HaBaTh Teja BpalleHus (UWIUHAP, KOHYC, cdepa u 1map) u
OOBSACHSTH CIIOCOOBI TTOJIYYEHHUS TEJl BpAIlCHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOOKeHNEe c(hephl U IIIOCKOCTH;
BBIUUCIIITh BEJIMYUHBI DJIEMEHTOB MHOTOI'PDAaHHUKOB U TEJ BPALICHHS,
00BEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSIMU
TEJl BpAlICHUs W MHOIOIPAaHHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAJASIMUA TOBEPXHOCTEU U
00BbEMaMu MOAOOHBIX TEN;

U300pakaTh W3y4daeMmble (PUTYpPbHI, BBIMOJIHATH (BBHIHOCHBIE) IUIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCYyHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTb TEOMETPUUYECKHE 3aJadyd Ha BBIYUCICHHE YIJIOB MEXIAY
IPSMBIMU M IIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH 10
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TENl BpAlICHHsS TMpHU
MApAJUICIIBHOM TNEPEHOCE, LEHTPAJIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETpPHH, MIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHUs MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHHS: CEUYCHUS
HAIMHIpa (MapaulesibHO U MEePIEeHAUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapajuienbHbIE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MIPUMEHSTh T€OMETPUUECKUE (PaKThI JJISl PEIICHUSI CTEPEOMETPUUSCKIX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;



pemiaTh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEeMaTHYECKUX OTHOILICHUU U
HAXO0XJECHUE T€OMETPUUECKUX BEIIMUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHUU CTEPEOMETPUUYECKHUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHSATH
U3Yy4YCHHbBIC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MaTE€MaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHATHH U TEOpeM,
anmaparta anreOphl, pelarh MNPAKTUYECKHE 3a/Jaud, CBSA3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEIINYUH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOU 4acTu byHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[TepnieHAUKYIAPHOCTD
4 NPSIMBIX U TIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
BekTopbl B IPOCTpaHCTBE 12
3 [ToBTOpenue, 06001IeHUE U 5 5
cucTeMaru3anus 3HaHUN
OBIIEE KOJIMYECTBO
102 6 0

YACOB I10 [TIPOI'PAMME




11 KITACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

AHamutnyeckas
reomMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOI'OrpaHHuKa

17

4 Tena BpameHus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o01IeHne 1
cUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

102







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTHA cTEpeoMeTpUn:
TOUKa, IpsiMasi, MJI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepPeIUHBI
OTpe3Ka

ITonsTus:
IepeCeKaroIInecs
IJIOCKOCTH,
MepECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

Ilousarns:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
M300pakeHHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

MHoOTrOrpaHHuKH,
M300paxKeHue MPOCTEeHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTEMN




10

N3o00pakenue ceueHuit
nUpamMuIbl, Kyda u
IIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0pakeHue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HBIMH LIBETAMU

12

H3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa 1
MPU3MBI, KOTOPBIS
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
MIepPEeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Merton cnenoB nis
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX




YepTeKel U 3alKUCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX
YepTeKei U 3aluCh 11aros
MIOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
MIOCTPOCHHSI

21

IToBTOpEeHME
wianumeTpun: Teopema o
HNPONOPLMOHAIBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
miaHuMerpun: Teopema




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTepeoOMETpUHr

23

Konrponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsimbixX. [lapaniensHeie
MpsIMBbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY POCTPAaHCTBA
U He JIeKaIlley Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUU
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapamenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx




napajiC/IbHbIX MMPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeILHOrO
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

28

LlenTpanpHas NPOEKIKS.
Yro1 ¢ coHanpaBiIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMU

29

3aauM Ha JOKa3aTeJIbCTBO
U MCCIIEJIOBAHUE,
CBSI3aHHBIE C
PacoJIO)KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapaJJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapaJyIeIbHOCTBIO MIPSAMBIX
Y TJTIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIEIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapannensHas npoekuus,
IPUMEHEHHUE IS
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEU

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH




4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIECTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapaAJUIEIbHOCTH IIPSIMBIX
IIepeceYeHUs Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKITY
napasuieIbHbIMU
MJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI TapajuieIbHbIMU
MJIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha miI0CKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1




IPSIMOYTOJILHOTO
napaJuesenunena

41

Brraucnenue aimH
OTPE3KOB B KyO€ U
PSIMOYTOJIBHOM

napajuiejaenumnese

42

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
IIpu3nax
NEPIEHIUKYJIIPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psIMOi, MPOXOAALIEN
4yepe3 TOUKY IPOCTPaHCTBA
Y NEePHEHANKYIIAPHOMN K
MJIOCKOCTH

45

[Inockoctu n
NePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Inockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IIPSIMYIO

48

Ilepnenauxyisp u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
U oOpaTHast)

50

Teopema o Tpéx
NepreHIuKyIsapax (mpsmast
u oOpartHas)

o1

Yron mexny
CKPEITUBAIOIINMUCS
MPSIMBIMU

52

ITonck neprneHaIuKyIsSIpHbIX
MPSMBIX C IIOMOLIBIO
HMEPIEHANKYIISIPHBIX
IIOCKOCTEHN

53

OproronanbHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMU/JIBI C TOMOUIBIO
OpPTOTrOHAJILHOU MPOEKIINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpuznax
NEPIEHANKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

IIpaBunpHbBIE
MHOTOrpaHHuKHU. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CniocoObl OIyCTUTh
HepHEeHUKYIISPBI:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccTosAHu

62

KonrtponbHas pabora
"B3aumHOe pacrnoioxkeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

63

[ToBTOpEHMeE: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJibHUKE, TEOpeEMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBI yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOIO yria

67

[lepnenaukynspHbie




mIockoct. CBolicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeopeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
MU3MEpEHMS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

71

Crepeomerpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM
PacCIoIOKEHHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHMUE:
CKPEIIHBAIOIINECS




IIPsIMBIE, ITApaJUICIIbHbIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOI'OIPaHHHUKAX

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

75

Brruucnenue paccrosiHuit
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILIBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria




77

DneMeHTHI chepruiecKoit
FEOMETPUH: T€OAC3UUECKUE
JIMHUAY Ha 3eMiie

78

Konrponbnas padora
"Vribl u paccrosiHus"

79

CucreMatusanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupaMuaa

81

[Tpusma. IIpsimast u
HAaKJIOHHAs IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapainenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOIOrpaHHuku. Teopema
Olinepa

84

Brimykiisie
MHOrOrpaHHuku. Teopema
Oiinepa. IIpaBunbHbIE 1
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKHU

85

KonrponsHas padora




"MHororpaHHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [TpaBuio napamenenunena

90 YMHOXEHHE BEKTOpa Ha
YHCIIO
PasnosxeHnue BekTopa 1o

01 0a3ucy TpE€x BEKTOPOB, HE
JIeXKaIuX B OQHOH
IUIOCKOCTH

92 CkansipHO€ pOU3BEICHUE

93 Brruucnenue yrna mexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMH

95 IIpocreiimue 3anauu ¢
BEKTOpaMHU

9% IIpocreiimue 3anauu ¢
BEKTOpaMHU

97 [Tpocreiimue 3aga4um ¢
BEKTOpaMHU

98 O0600611IEHE U




cucTeMaTu3alus 3HaHuH

99 0O0001EeHuEe 1 ) 1
cUCTEMATH3AaIMs 3HAHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ) i
CUCTEMATH3AaLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEeHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEeHME TEMBI
"Beluucienue yria
MEX/y BEKTOpaMH B
npocTtpaHcTse"

IToBTOpEHME TEMBI
"VpaBHEHHE IPSAMOH,
IIPOXOMAIIEH Uepes3 aBe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTHU B OTPE3KaX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JIMHEHHOE
IpOrpaMMHUPOBaHUE

JIuHeiiHble HEpaBEeHCTBA,
JUHENHHOe
pOrpaMMHUPOBaHKE

10

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
OpSMbIMU B
MHOI'OI'paHHHKaX

11

AHaJINTUYECKUE METOIbI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOTOI'paHHHKaX

12

®dopmyna pacCTOSHUS OT
TOYKH JI0 INIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenne paccrostHui
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IJIOCKOCTH B
MpaBUJILHON MUpaMUJIE




15

Konrponbnas padora
" AHanmuTHYeCcKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHIAPTHBIE IUIOCKOCTH,
MePECECUCHUS PSAMBIX U
IJIOCKOCTEeM

19

[TapaienpHble psMbIE U
IUIOCKOCTH:
HapajelbHble CEUYCHUS

20

[TapayienpHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapaienpHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIUMHUCA
MMPAMBIMHA

22

[lepnenaukynspHble




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepnieHnuKynspHbIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
MEePIeHIUKYIIspax

24

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JITUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHUE: IO
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIATICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
co00paxeHus moao0us

27

[ToBTOpEHUE: MO U
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomagyu ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IImomany ceuenuit
MHOTOT'PaHHUKOB:
TIJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 00 yaABOCHUHN
KyOa, 0 KBajipaType Kyo0a;
O TPUCEKLIUH yIia

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJenenuneaa

34

[Tpuknanubie 3a1a4w,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruucnenne 00bEMOB
TE€JI ¢ TOMOLIBIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM NPU3MBI

39

Brruucnenue o0bEMOB
TEJ ¢ TTIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
MUPAMU/IBI

40

®dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB MUpaMuJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3aJjauMl, CBSI3aHHBIE C
00bEMaMy HAKJIOHHON
HPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "O0béMbI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Brruucnenue pacctossHus
J10 TIOCKOCTH

47

KonTponbhas pabota
"O06bEM MHOTOTpaHHHUKA"

48

[unuHapuyeckas
ITOBEPXHOCTb,




oOpasyrolue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOM LIUITUHP.
[1momaas MOBEPXHOCTH
LUIMHIpA

50

Konunueckas
MOBEPXHOCTb,
00pa3yrone KOHUIeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60x0BOIM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

54

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3a7a4M Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

56

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUI
IIJIMH]PA, KOHyCa

57

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C HJIMHIPOM

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C LIUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IJIOCKOCTHI0. Bun n
n300paxKeHue mapa

61

[Tepeceuenue cdepsl u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u chepst
MIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue cepsl.




[Tnomane chepsl u eé
yacTen

63

Cummerpus chepsl 1
mapa

64

Crepeomerpuueckue
3a/1ayy Ha
JI0Ka3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHUU
IJIOCKOCTBIO

65

CrepeomeTrpuueckue
3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

66

[Tpuknaanble 3a1auu,
CBsI3aHHBIE CO cpepoii U
1apoM

67

IToBTOpEHUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE MTOA00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
NPSIMOTO LUJIAHPA

73

Brruucnenne 0o0bEMOB
TEJI ¢ IOMOLIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

[Tnomaau OOKOBOH U
MOJTHOM MOBEPXHOCTU
KOHYca

75

CrepeomMerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10




teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanb
chepsl.
CrepeoMeTpHUEeCKHe
3aJ1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

78

[Tpuxnanueie 3a1a44 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

79

IToxoOuble Tena B
IPOCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3aJ1auu, CBS3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrponbnas padora
"[1nomaau moBEepXHOCTH
U 00BbEMBI KPYTIIBIX TET"

81

JBH>KEHUS MPOCTPAaHCTBA.
OtobpaxeHusl.
JIBrKeHUs U PaBEHCTBO
¢uryp. O61mue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
LEHTPAJIbHASI CUMMETPUS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JBUOKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTse”

86

O06o0maromee




noBTopenue 11 nonstuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTae"

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIH
3HaHUi: "BekTopsl B
npocTtpaHcTBe"

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLHs
3HaHUU: "BekTopsl B
npocTpaHcTae”

89

Ob6o06maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs




3Hanuii: "O6bemM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTopenue 11 nonsTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

92

Ob6o06maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
3gaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

93

Ntorosas KOHTpOJIbHAS
pabora




94

NrtoroBas KOHTpOJIbHAS
pabora

95

[ToBTOpenue, o6o0IIEHNE
Hn cucreMaru3anus
3HAHUU

96

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

97

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Hcropus passurus
CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pa3Butus




CTEPEOMETPHUU KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

101

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

102

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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